Ethanol and polyphenolic free wine matrix stimulate the differentiation of human intestinal Caco-2 cells. Influence of their association with a procyanidin-rich grape seed extract.
The effect of daily contact with ethanol on Caco-2 cell differentiation was investigated. Pure ethanol (1%) and a polyphenolic free wine matrix (polyphenol-free wine containing 1% ethanol) associated or not with a procyanidin-rich grape seed extract (GSE) were added to Caco-2 cells from confluency for 2 h a day after successive incubation in salivary, gastric, and pancreatic media. Treatment with 1% ethanol did not appear to be cytotoxic to cells, but it also stimulated Caco-2 cell differentiation, particularly in the first days following confluency, and this effect was more marked when associated with polyphenolic free wine matrix constituents. This activation resulted in an increase in microvillar density, organization, and elongation (+70%) and was associated with strong stimulation of sucrase-isomaltase (+780%) and a concomitant regular increase in cell protein content (+50-88%). While the presence of GSE in alcoholic solutions did not modify the morphological pattern observed in cells subjected to ethanol and polyphenolic free wine matrix alone, it had a clear reducing effect on their microvillus elongation (-30%). However, these stimulating effects of ethanol on morphological differentiation were attenuated from day 10 postconfluency, which could suggest cell cytoprotection against ethanol. These are the first results in support of the notion that moderate concentration of ethanol may stimulate the differentiation of Caco-2 cells, particularly when integrated with a polyphenolic free wine matrix.